Stimulant-induced alterations in dopaminergic and serotonergic function in fetal raphe neurons.
Methamphetamine and its structural analogues have been demonstrated to be neurotoxic to CNS dopamine (DA) and serotonin (5-HT) neurons both in vivo and in vitro. Our laboratory has been actively characterizing mesencephalic cultures and the effects of methamphetamine exposure on neurochemical and immunochemical indices. The purpose of the present studies was to extend our findings with mesencephalic cultures and compare them with methamphetamine-induced alterations in fetal raphe cultures that contain both DA and 5-HT cells. Methamphetamine (10 and 100 microM) was added to the cultures 24 h after plating and fresh daily thereafter. The effects of chronic methamphetamine exposure on [3H]-DA and [3H]-5-HT uptake were determined after 5 days of drug treatment. Additional cultures were immunochemically analyzed for the presence of DA- and 5-HT-containing cells and total neuronal density. Results indicate that repeated methamphetamine exposure decreased DA and 5-HT uptake. Furthermore, repeated exposure to the higher concentration of methamphetamine (100 microM) caused a significant reduction in the number of DA and 5-HT cells as well as reducing the total neuronal density. This would suggest that this higher concentration of methamphetamine results in generalized neurotoxicity. Exposure to 10 microM methamphetamine resulted in more specific effects on dopaminergic function. These findings indicate that repeated methamphetamine administration can induce similar alterations in both dopaminergic and serotonergic neurons in raphe cultures.